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Materials & Methods:

Materials .
L3Buylene glycol (BG), phosphoipids, [PCG(P(18)}N(22)], [pce(p(zzm(mosnn [pce(p(mn NEOE@2)],  glycen - .
ethylhexanoate, isoparaffin, vaseline, purified waer, carrageenan sucrose mixture, an -

Figures 2-2

‘Solubility Test
0.25g of each sampleinto a beaker and add 24.75 g of each iquid component (19 sample concentration). Then, heat to 70 °C.
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afmont Figures 2-

‘Sample preparation

BG = activeagentat ©0°C

- Warerphae it 80°C s -w o.m
Stiring 9150 °C

Coatong st 40°C
high-tempermre and bigh presnre mement
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Water Evapotranspiration Measurement

600 pl of the prepared samp\ewssuvoppeﬂ onto e, dred, laced i
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evaporation was monsursover e i 4070,
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60031 Sample
* Filer 1wt
= Fi 0t 100 10 w 0

Waker 10ml

Evaluarion Figures 3-2

malkangle X ro scattring meastrenerts (SAXS)
- Dynamic light scattering (DLS) 01 1

 Transmission electron microscopy (TEM) : i
- Observed of The confirm the winor Figures 3-1
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Results & Discussion:

‘Sample selection

i el unsaiaed bonds o tycrogeiy arups, (POGIP22LNENUEIY) and PCOIP(SYNEN22)] extitt igh sracl

tension-lowering abilly and emulsification stabilty(*1). Therefore, their solubiity and emuisification maintenance time in polar and

hydrocarbon oils, which are general-purpose materials i cosmetics, were confimed (Table 1) .Based on their solubiily and

emstcaton mintenanos e, PCOP(2M N(El)(m 1))] showed excellent solubilty and emulsification maintenance ime in polar and
. [PC

Emiba
Solubility aintenance t
Surfactant Polar oil Hydrocarbon oil Water Polar oil Hydrocarbon oil
PCG(PU8)N(Z2) A x x 15 min x
Figures 4
POG(P(2)NENIS) [ ° - 0min 45min o
PCG(P(18:1)-N(EY(12)) A x x x Not souble
Tablel Water Evapotranspiration
[PCG(P(18)N(22)] showed ). 0 )] may have
Therelore, a following
Eabrication of three-phase diagrams 4). The results ). The (18:1)] was as effective as
[PCG(P(18)N(22))] Based on vesicle formation, [PCG(P(22)-N(EY(18:1))] may form associates as well. Therefore, we confimed the [PCG(P(18)N(22)] evaporation. 18:1)] + fin and [ 18:1)] +
changes i the regons n each phospfolpd, [PCG(P(18}z2)), [PEGP(ZZINENSL)]._whih can confm the assactan wih opicel alsofound o in appiication, (Figure 5-2).
anisatropy (Males . This fimed by fabricatin 1, 3-BG, water, and various surfacianis
(Figuros 1110 1.9) Each ate (ot ws calar coded aceordng o Malite croos confimaton and appeatance of e sampls(Table 2) The = ) I s T I s
results show that the regions where liquid and Maltese crosses were identified were larger in [PCG(P(22)-N(E)(18:1))] compared to those in
phasphoiids and [PCG(P(L8yN22)). I addon, [PCG(P22) NEN18:1) can conim the Malese cross i the o cancenratn rego, PCG(P(22)-N(EN(18:1) - 05 05 - - 05 05
where e Malizse cross cannat be confimed wih phospholids and [PCG(PUS)N(Z2)), i reveais at compated to phospholids and PCOPUBNE2) - = - o5 = - -
[P I, [PC 18:1))] hasa
Phospholipids — — — — 05 — —
1,3-BG 36 36 36 36 36 36 36
[ Water w275 23 6275 275 [ 6175 175
. PEG-Phytosterol 05 05 05 05 05 05 05
soparafin - - - = - T =
Vaseline — — — — — — 1
Caageenan suciose
Fenan 025 — 025 025 025 025 025
Warming 2 2 2 2 2 2 2
. Table 4
Figures 1-1 Figures 1-2 Figures 1-3
Condiion .
Not soluble - .
0 ot state N
o Liquid state Table2 -
Analysis of associates " . Figures 5-1
!PcG(PLzz) N(EN)(18:1))] To analyze the physicochemical propertes of the formed associates, samples accordvng o the following formulations ' . .
, 3-2) were prepared and analyzed by DLS, SAXS, and TEM. The result of DLS and SAXS of the prepared samples are shown in
KFluules 2-1 and 2-2). To confirm the effect of other factors on the assm:\ates, 'samples were prepared by mmnq ‘water-soluble polymers and
high-pressure treatment. The samples were also analyzed by DLS and SAXS measurements (Figures 3-1, 3-2). Additional TEM observations
ted, and multilayered associates were observed (Figure 4). These results suggested that the associate formed by
[PCG(P(22}N(E(18:1))] was a vesicle. oo
1 2 3 4 5 6 - .
PCG(P(22)-N(EY(18:1)) o001 o001 01 o1 1 1 ; .
1386 31 2 a1 B 3 a1 .
Water 68.99 68.99 688 688 67 67 an -
PEG-Phytosterol - - 01 01 1 1 -
: Figures 52
Caageenan sucTose — — — — — —
mixture o X
iscussion
High pressure eatment - 2 - 2 - 2 T sl of PCGIPEZEVABIN o fom ssscies was tger U o hsholits PCSEDNCEN. Tt ipetr sty
Warming - - - : : 7 - may be ammum to the critical packing parameter (R) of [PCG(P(22)-N(EN(18:1))], which indicates that it is more likel
High-pressure treatment le3- sociate. Moreover, DLS measurement of the sample was conducted by compounding the water-soluble polymer, and the SAxs esus

as:
proved thatthe SAXS poffe changed n i sample bended wih e vatersaub poymer. Tis reult ek be atrbuted o the crange in
structure of the associate contained within the original sample caused by the addition of the water-soluble polymer. Thus, the combination
o the wate-solui poymerand [PCO{P(22) NEED(L8 1] ey ave formed a new associats iffrent fom he ongma\ associate.

7 s 5 10 u
PCOPENENISD) 05 o5 os 1 2 Conclusions:
1386 a a = ) P
A new gemini-type suﬂacvam was deve\uved and its functionality was determined. The association formed by [PcGtP(zz) N(EY)(18:1))] was
‘Water P 68 6275 6175 5975 confimed (o be a vesicle. Moreover, the new surfactant showed improved vesicle formation abilty compared to those of phosphlipids and
[PCG(P(18)-N(22))). Funner‘ [PCG(P(ZZ)»N(EIJ(]E 1)) was as effective as [PCG(P(18)-N(22))] in inhibiting water evapn tion. In short,
PEG-Phytosterol 05 05 05 1 2 cosmetics prepared using [PCG(P(22)-N(EY)(18:1))] are considered to have high functionality. The vesicles fomed by [PCG(P(22)-
N(Et)(18:1))] are expected to be highly effective in Transepidermal Water Loss(TEWL) and stratum comeum water content. In the future,
carrageenan sucrose _ _ 025 025 025 further detailed analysis of associates and their usefulness on the skin will be conducted.
High-pressure reament = 2 — — - References:
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